A clinical case is presented here of a patient from Afganistan. We found intraerythrocytic parasites consistent with malaria vivax. Additionally extraerythrocytic structures were seen. First a co-infection with Borrelia recurrentis was discussed later these structures were identified as male plasmodia microgametes resulting from exflagellation.
A B S T R A C T
A clinical case is presented here of a patient from Afganistan. We found intraerythrocytic parasites consistent with malaria vivax. Additionally extraerythrocytic structures were seen. First a co-infection with Borrelia recurrentis was discussed later these structures were identified as male plasmodia microgametes resulting from exflagellation.
A young patient came from Afghanistan to Germany and then to our hospital in Marburg, Germany. He had signs of an infection with fever and fatigue. A complete blood count with a blood smear was done in our laboratory. On the blood smear, intraerythrocytic parasites were seen consistent with vivax malaria. Additionally, several extraerythrocytic structures were seen (Figs. 1 and 2). At first, it was thought this case might be a malaria infection with co-infection with Borrelia recurrentis (louse-borne relapsing fever). However, by careful examination of the blood smear by size and morphology, the structures were identified as the male plasmodia microgametes (produced usually in the gut of the mosquito by exflagellation). Seeing the exflagellated microgametes in human blood smears is quite unusual and it is likely to have occurred after the blood has been drawn but before the smear is made. It is important to know these structures in the context of malaria diagnostics in order to distinguish between malaria alone and a malaria/spirochete coinfection.
Exflagellation occurs spontaneously when the infected blood or blood smear is exposed to air. Critical factors for exflagellation are a decrease in temperature, a decrease in the dissolved carbon dioxide and an subsequent increase of the pH to above 8.0 − all these parameters change due to exposure to oxygen (air) occurring during the preparation of the blood smear. This constellation mimics the environmental changes which occur to the gametocytes in the gut of the mosquito which exhibits a pH of approximately 7.8 as compared to a pH of 7.4 in human blood. In addition, a mosquito-derived exflagellation factor (MEF) has been described and later on identified as xanthurenic acid. Xanthurenic acid thereby is a metabolite from insects which lowers the permissive pH for exflagellation to below 8.0 and is a biological cue for the parasite to undergo gametogenesis [1, 2] . Fig. 2 . Fraying into fine fibrillation shows that it is a flagellum and not an organism.
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